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(57)Abstract ' 

PROBLEM TO BE SOLVED: To miniaturize, to make 
thinner, and to achieve higher precision by integrally 
molding a semiconductor integrated circuit, a 
piezoelectric vibrator and a lead frame, except outer 
parts of inner lead terminals and signal input lead 
terminals, with resin and by adjusting generated 
frequency by inputting signals using signal input lead 
terminals. 

SOLUTION: An elliptic or athletic track shaped 
piezoelectric vibrator 7 is disposed adjacent to an IC 
chip 3, and leads 8 of the vibrator 7 and part of a lead 
frame 1 are electrically connected thereto. Furture, the 
vibrator 7 is connected to the IC chip 3 and signal input 
lead terminals 14-20 for externally controlling the data 
of the IC chip 3 are arranged. Then, the vibrator 7 and 
the lead frame 1, except the signal input lead terminals 
14-20 and the outer parts of inner lead terminals 4, are 
integrally molded with resin, and the generated 
frequency is adjusted by inputting signals using the 

signal input lead terminals 14-20. Thus, a miniaturized and thin piezo electric oscillator can be 
obtained. 
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CLAIMS 



[Claim(s)] • 

[Claim 1] In a piezo oscillator having a semiconductor integrated circuit and a piezoelectric transducer, 
said semiconductor integrated circuit is carried on an island of a leadframe. An inner lead terminal of 
said leadframe wires electrically by wire bonding. Said piezoelectric transducer which has a cross section 
of an ellipse or a truck configuration (ellipse) adjoins said semiconductor integrated circuit, and is 
arranged. A lead of said piezoelectric transducer and said a part of leadframe are connected electrically. 
Furthermore, a lead terminal for a signal input which is electrically connected to said semiconductor 
integrated circuit, and controls data of said semiconductor integrated circuit from the exterior is arranged. 
And the way section and said lead terminal for a signal input are removed outside said inner lead 
terminal. A piezo oscillator characterized by performing oscillation frequency regulation by carrying out 
the mold of said semiconductor integrated circuit and said piezoelectric transducer, and said leadframe to 
one by resin, and inputting a signal using said lead terminal for a signal input further. 
[Claim 2] A piezo oscillator according to claim 1 characterized by carrying out mold so that resin thickness 
of the bottom in which said piezoelectric transducer was built, and the bottom may become equal in a 
piezo oscillator having a semiconductor integrated circuit and a piezoelectric transducer. 
[Claim 3] A piezo oscillator according to claim 1 characterized by exposing the case surface of a 
piezoelectric transducer to the exterior of a piezo oscillator. 

[Claim 4] A piezo oscillator according to claim 1 characterized by setting to a piezo oscillator having a 
semiconductor integrated circuit and a piezoelectric transducer, and forming thickly the direction of a 
minor axis or a parallel part (bay) of a case cross section of said piezoelectric transducer to other portions 
of said case cross section. 

[Claim 5] A piezo oscillator according to claim 1 with which flexural strength at the time of 240 degrees C 
- 260 degrees C high temperature is characterized by using mold material which has reinforcement of two 
or more [ 2kg //mm ]. 

[Claim 6] A piezo oscillator according to claim 1 characterized by preparing in a leadframe a lead terminal 
for support which supports a piezo oscillator which carried out mold to one by resin. 

[Claim 7] Claim 1 characterized by having arranged a lead terminal for a signal input which controls data 
of said semiconductor integrated circuit to said semiconductor integrated circuit in a piezo oscillator 
having a semiconductor integrated circuit and a piezoelectric transducer to the near opposite side where 
said piezoelectric transducer has been arranged in parallel with said piezoelectric transducer, and a piezo 



oscillator given in six. 

[Claim 8] It is the piezo oscillator according to claim 7 characterized hy forming a pad of I/O of three sides 
of those other than the side where said semiconductor integrated, circuit counters said piezoelectric 
transducer in a piezo oscillator having a semiconductor integrated circuit and a piezoelectric transducer. 
[Claim 9] A piezo oscillator according to claim 1 characterized by a piezoelectric transducer being a quartz 
resonator. 

[Claim 10] A manufacture method of a piezo oscillator characterized by providing the following A 
production process which carries a semiconductor integrated circuit on an island of a leadframe, and 
wires an inner lead terminal of skid leadframe electrically by wire bonding A production process which 
adjoins said semiconductor integrated circuit, positions a piezoelectric transducer to said leadframe, and 
connects electrically a lead of said piezoelectric transducer, and said a part of leadframe, A production 
process which carries out the mold of said semiconductor integrated circuit and said piezoelectric 
transducer, and said leadframe to one by resin except for the way section and a lead terminal for a signal 
input outside said inner lead terminal, A production process which cuts a tie rod which connects the way 
section, said lead terminal for a signal input, etc. outside, said inner leid terminal, A production process 
which inputs a signal into said lead terminal for a signal input, and adjusts oscillation frequency, and a 
production process which carries out bending of the way section outside said inner lead terminal, cuts 
said lead terminal for a signal input, a lead terminal for support, etc., and carries out cutting separation 
of the piezo oscillator from said leadframe t 

[Claim 11] A manufacture method of a piezo oscillator according to claim 10 characterized by inputting 
data from said lead terminal for a signal input and NC terminal, or OE terminal in a production process 
which inputs a signal into a lead terminal for a signal input, and adjusts oscillation frequency. 
[Claim 12] A manufacture method of a piezo oscillator according to claim 10 characterized by carrying out 
frequency regulation in a production process which inputs a signal into a lead terminal for a signal input, 
and adjusts oscillation frequency where two or more piezo oscillators are connected with a leadframe. 
[Claim 13] In a voltage controlled oscillator having a semiconductor integrated circuit, a piezoelectric 
transducer, and other electronic parts Said semiconductor integrated circuit is carried on an island of a 
leadframe, and is electrically wired by inner lead terminal of said leadframe by wire bonding. Said 
piezoelectric transducer which has a cross section of an ellipse or a truck configuration (ellipse) adjoins 
said semiconductor integrated circuit and said electronic parts, and is arranged. A lead of said 
piezoelectric transducer and said* a part of leadframe are connected electrically. Furthermore, said 
electronic parts are carried in a land formed in said leadframe. Furthermore, a lead terminal for a signal 
input which is electrically connected to said semiconductor integrated circuit, and controls data of said 
semiconductor integrated circuit from the exterior is arranged. And the way section and said lead 
terminal for a signal input are removed outside said inner lead terminal. A voltage controlled oscillator 
characterized by performing oscillation frequency regulation by carrying out the mold of said 
semiconductor integrated circuit, said piezoelectric transducer and said electronic parts, and said 
leadframe to one by resin, and inputting a signal using said lead terminal for a signal input further. 
[Claim 14] A voltage controlled oscillator according to claim 13 characterized by carrying out mold so that 
resin thickness of the bottom in which said piezoelectric transducer was built, and the bottom may 
become equal in a voltage controlled oscillator having a semiconductor integrated circuit, a piezoelectric 
transducer, and other electronic parts. 



[Claim 15] A voltage controlled oscillator according to claim 13 characterized by exposing the case surface 
of a piezoelectric transducer to the exterior of a voltage controlled oscillator. 

[Claim 16] A voltage controlled oscillator according to claim 13 characterized by setting to a voltage 
controlled oscillator having a semiconductor integrated circuit, a piezoelectric transducer, and other 
electronic parts, and forming thickly the direction of a minor axis or a parallel part (bay) of a case cross 
section of said piezoelectric transducer to other .pprtions of said case cross section. 

[Claim 17] A voltage controlled oscillator according to claim 13 with which flexural Strength at the time of 
240 degrees C - 260 degrees C high temperature is characterized by using mold material which has 
reinforcement of two or more [ 2kg //mm-]. 

[Claim 18] A voltage controlled oscillator according to claim 13 characterized by preparing in a leadfirame 
a lead terminal for support which supports a voltage controlled oscillator which carried but mold to one by 
resin. 

[Claim 19] Claim 13 characterized by having arranged a lead terminal for a signal input which controls 
data of said semiconductor integrated circuit to said semiconductor integrated circuit in a voltage 
controlled oscillator having a semiconductor integrated circuit, a piezoelectric transducer, and other 
electronic parts to the near opposite side where said piezoelectric transducer has been arranged in 
parallel with said piezoelectric transducer, and a voltage controlled oscillator given in 18. 
[Claim 20] It is the voltage controlled oscillator according to claim 19 characterized by. forming a pad of 
I/O of three sides of those other than the side where said semiconductor integrated circuit counters said 
piezoelectric transducer in a voltage controlled oscillator having a semiconductor integrated circuit, a 
piezoelectric transducer, and other electronic parts. 

[Claim 21] A voltage controlled oscillator according to claim 13 characterized by a piezoelectric transducer 
being a quartz resonator. . 

[Claim 22] A voltage controlled oscillator according to claim 13 characterized by electronic parts being 
variable capacitance diode. 

[Claim 23] A manufacture method of a voltage controlled oscillator characterized by providing the 
following A production process which carries a semiconductor integrated circuit on an island of a 
leadframe, and wires an inner lead terminal of said leadfirame electrically by wire bonding A production 
process which adjoins said semiconductor integrated circuit, positions a piezoelectric transducer to said 
leadframe, and connects electrically a lead of said piezoelectric transducer, and said a part of leadframe, A 
production process which carries said electronic parts in a land formed in said leadframe, A production 
process which carries out the mold of said semiconductor integrated circuit, said piezoelectric transducer 
and said electronic parts, and said leadfirame to one by resin except for the way section and a lead 
terminal for a signal input outside said inner lead terminal, A production process which cuts a tie rod 
which connects the way section, a lead terminal for a signal input, etc. outside said inner lead terminal, A 
production process which inputs a signal into said lead terminal for a signal input, and adjusts oscillation 
frequency, and a production process which carries out bending of the way section outside said inner lead 
terminal, cuts said lead terminal for a signal input, a lead terminal for support, etc., and carries out 
cutting separation of the voltage controlled oscillator firom said leadframe 

[Claim 24] A manufacture method of a voltage controlled oscillator according to claim 23 characterized by 
inputting data firom said lead terminal for a signal input, and VC terminal in a production process which 
inputs a signal into a lead terminal for a signal input, and adjusts oscillation frequency. 



[Claim 25] A manufacture method of a voltage controlled oscillator according to claim 23 characterized by 
carrying out frequency regulation in a production process which inputs a signal into a lead terminal for a 
signal input, and adjusts oscillation frequency where two or more voltage controlled oscillators are 
connected with a leadframe. ^ 

[Claim 26] A voltage controlled oscillator according to claim 22 characterized by ibo have said piezoelectric 
transducer and variable capacitance diode which were connected to a serial between input/output 
terminals of an inverter of said semiconductor integrated circuit in a voltage controlled oscillator having a 
semiconductor integrated circuit, a piezoelectric, transducer, and other electronic parts, to connect a 
direct-current cut capacitor between said variable capacitance diodes and said inverters, and to connect 
bias resistance between said piezoelectric transducers and said variable capacitance diodes and between 
touch-down, aid to input a signal from between said variable capacitance diode and said direct-current 
cut capacitors. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method at the 
piezo oscillator having a semiconductor integrated circuit and a piezoelectric transducer and the voltage 
controlled oscillator having a semiconductor integrated circuit, a piezoelectric transducer, and other 
electronic parts, and a list. 

[0002] , 
[Description of the Prior Art] In recent years, in mobile communication equipment, such as small 
information machines and equipment, such as HDD (hard disk drive) or a portable cohiputer, a cellular 
phone, and a land mobile radiotelephone, the formation of small lightweight of equipment is remarkable, 
and small thin shapeization is demanded also for the piezo oscillator and voltage controlled oscillator 
which are used for them. Moreover, the circuit board of equipment is asked for the surface mount (SMD) 
type in which double-sided mounting is possible with it. 

[0003] Then, an example of the conventional piezo oscillator and a voltage controlled oscillator is 
explained using the voltage controlled oscillator (VCXO) shown in a piezoelectric transducer in structural 
drawing of drawing 19 (a) which used the quartz resonator, the crystal oscillator shown in structural 
drawing of 19 (b) and drawing 20 (a), and 20 (b). 

[0004] In the configuration of the conventional crystal oscillator of drawing 19 (a) and 19 (b), adhesion 
immobilization is carried out by electroconductive glue etc., and the IC chips 101, such as a CMOS type, 
are electrically connected to the lead terminal 105 for I/O by Au wire -bonding line 104 at the island 
section 103 which is a part of leadframe 102. Moreover, it is fixed to an inner lead 107 and the quartz 
resonator 106 which contained the quartz-resonator piece in the case of the cylinder form where a cross 
section is abbreviation phi3mm is electrically connected to the gate terminal 108 and the drain terminal 
109 of the IC chip 101. And the closure is carried out by the resin mold material of an epoxy system by the 
transfer mold method etc. including some of IC chips 101, quartz resonators 106, and lead terminals 105 
for I/O, and the resin package 110 of a crystal oscillator is formed. 

[0005] Moreover, in drawing 20 (a) and 20 (b), the configuration of the conventional voltage controlled 
oscillator carries out connection immobilization of the substrate 113 in which the passive circuit elements 
of a transistor 111 or variable capacitance diode 112 grade were carried with solder etc. at the stem 114 of 
a metal can package, and carries out connection immobilization of the quartz resonator 115 further at a 
substrate 113. And the discrete type which carried out the hermetic seal of the can 116 by resistance 



welding etc. is common. Moreover, after mounting to the circuit board built in equipments, such as mobile 
communication equipment, a trimer ceramic capacitor etc. is mounted in a substrate 113 so that 
frequency regulation can be performed, and the type which established the hole for adjustment in the can 
116 is also used widely. 
[0006] • ^ * 

[Problem(s) to be Solved by the Invention] The conventional piezo oscillator and conventional voltage 
controlled oscillator which are shown above The piezoelectric transducer whose diameter of a cylinder 
case is abbreviation phi3mm is built in. The height of a piezo oscillator and a voltage controlled oscillator 
Therefore, about 4.5mm - 7mm of more, And the capacity is as large-sized as about 0.5 cc • 1.0 cc on the 
whole, and loading to comparatively small electronic equipment, such as HDD, a portable computer, a 
cellular phonef, and a land mobile radiotelephone, is very difficult, by the component- side product, the 
limit of components height to be used. 

[0007] By the way, in order to thin* shape -ize the piezo oscillator and voltage controlled oscillator which 
carry out mold by resin, to it, the following two technology can be considered that what is necessary is just 
to make thickness of the piezoelectric transducer to build in thin. ' \ 

[0008] It is the method of carrying out shrink of the piezoelectric transducer piece to build in the first, and 
making the diaineter of a cylinder type piezoelectric transducer small. If it asks for the cross-section size 
of a piezoelectric transducer piece when this makes the ( diapaeter of a piezoelectric transducer small to, 
abbreviation phil.5nim temporarily, the size will serve as 0:5;0.7(W) x5.6(L) mm. As compared with the 
piezoelectric transducer piece which builds this in the abbreviation phi3mm conventional piezoelectric 
transducer case, the conventional size ifc 1.8*2. 0(W) x5.6(L) mm. However, in order to miniaturize 
piezoelectric transducer pieces, such as Xtal, in this way and to maintain a property, highly precise layout 
and processing technology are required, and in the present condition, it becomes a cost rise, and is not so 
practical. 

[0009] Moreover, the 2nd technology is the method of thin-shape-izing, when a cross section constitutes a 
piezoelectric transducer in the configuration of an ellipse or a truck configuration (ellipse), as this 
invention shows. According to this method, the conventional size can use the size of the piezoelectric 
transducer piece to build in as it is. Therefore, the piezoelectric transducer piece has the advantage that 
manufacture is possible at the conventional cost. 

[0010] The example which constituted the piezo oscillator using this 2nd technology is detailed to 
JP,4-259104,A, and the small oscillator using the piezoelectric transducer which has the plane section on 
the whole surface of a cross section is stated to it. 

[0011] By the way, a uniform injection pressure joins the semiconductor integrated circuit and 
piezoelectric transducer which contain a piezo oscillator and a voltage controlled oscillator in the 
production process which carries out mold at the time of mold material impregnation by resin. 
[0012] The interior of a case has structure in the air, and especially the piezoelectric transducer contains 
the piezoelectric transducer piece in the interior. For this reason, it must have the structure which the 
whole case does not deform with the injection pressure at the time of mold. It is for preventing distortion 
and distorted generating of the mounting section etc. of the internal piezoelectric transducer piece by the 
stress generated according to prevention of contact of the piezoelectric transducer piece by deformation of 
a case, and a case inside, and deformation of a" case. 

[0013] Moreover, if the deformation changes also with configurations of a piezoelectric transducer and a 



cross section analyzes the piezoelectric transducer of an ellipse or a truck configuration using structural 
analysis software etc. compared with a cylindrical shape ( the conventional cylinder type), it turns out 
that the deformation uniform the deformation analysis result to a uniform pressure like the injection 
pressure at the time of mold and big the direction of a minor axis in an ellipse or neaCr the parallel part 
( bay) of a truck configuration arises. And the result to which an actual mold experiment also supports it 
has come out. 

[0014] Moreover, when it constitutes a piezo oscillator and a voltage controlled oscillator, since 
deformation of a case changes with contraction at the time of mold shaping by the location which 
arranges a piezoelectric transducer, arrangement and a configuration optimal also about the location 
must be considered. It is because the thermal stress by contraction of mold material generates it at the 
time of mold shaping and the thermal stress value changes with each locations of the package of a piezo 
oscillator and a voltage controlled oscillator. 

[0015] by the way, according to JP, 4-259104, A, IC fixes to the plane section of a piezoelectric transducer 
which has the plane section on the whole surface of a cross section - having - the piezoelectric transducer 
and IC ^ a piezo oscillator - it arranges in the center mostly and mold shaping is carried out by resin. 
[0016] However, in order to fix IC, the plane section of a piezoelectric transducer must have the plane 
section more than.the area of IC, and if IC becomes large, it must make the plane section large according 
to it. That is, the plane section of a piezoelectric transducer becoming large is that the parallel part of a 
truck configuration becomes long, and the technical problem that the pressure to a piezoelectric 
transducer becomes large and deformation of a case becomes larger at the tii?ie of said mold impregnation 
occurs. 

[0017] Moreover, since the mold thickness by the side of IC becomes thick to a piezoelectric transducer, it 

also has the technical problem that deformation of the piezoelectric transducer by the thermal stress at 

the time of shaping becomes larger than the opposite side (side to which IC is not fixed). 

[0018] As mentioned above, in order for a cross section to make a piezoelectric transducer the 

configuration of an ellipse or a truck configuration and to thinshapeize a piezo oscillator and a voltage 

controlled oscillator, the optimal configuration must be offered about the location which builds in the 

cross-section configuration of a piezoelectric transducer, and a piezoelectric transducer. 

[0019] Moreover, as for the voltage controlled oscillator, high-degree of accuracyization of oscillation 

frequency is demanded also about the piezo oscillator from the first. In this invention, it provides also 

about the configuration which adjustment of this oscillation frequency can perform with high precision 

and easily. 

[0020] The place which it is made in order that the purpose of this invention may solve the technical 
problem of the above conventional technology, and is made into the purpose is offering cheaply the thin 
small piezo oscillator and small thin voltage controlled oscillator of high degree of accuracy. 
[0021] 

[Means for Solving the Problem] In a piezo oscillator with which invention according to claim 1 built in a 
semiconductor integrated circuit and a piezoelectric transducer A semiconductor integrated circuit is 
carried on an island of a leadframe, and an inner lead terminal of a leadframe wires electrically by wire 
bonding. A piezoelectric transducer which has a cross section of an ellipse or a truck configuration 
(ellipse) adjoins a semiconductor integrated circuit, and is arranged. A lead of a piezoelectric transducer 
and a part of leadframe are connected electrically. Furthermore, a lead terminal for a signal input which 



is electrically connected to a semiconductor integrated circuit and controls data of a semiconductor 
integrated circuit from the exterior is arranged. And outside an inner lead terminal, except for the way 
section and a lead terminal for a signal input, the mold of a semiconductor integrated circuit, a 
piezoelectric transducer, and the leadframe is carried out to one by resin, and it is characterized by 
performing oscillation frequency regulation by inputting a signal using a lead terminal for a signal input 
further. 

[0022] Invention according to claim 2 is characterized by carrying out mold so that resin thickness of the 
bottom in which a piezoelectric transducer was built, and the bottom may become equal in claim 1. 
[0023] Invention according to claim 3 is characterized by exposing the case surface of a piezoelectric 
transducer to the exterior of a piezo oscillator in claim 1. 

[0024] Invention according to claim 4 is characterized by setting to claim 1 and forming thickly the 
direction of a minor axis or a parallel part (bay) of a case cross section of a piezoelectric transducer to 
other portions of a case cross section. 

[0025] Invention according to claim 5 is characterized by using mold material in which flexural strength 
at the time of 240 degrees C * 260 degrees C high temperature has reinforcement of two or more [ 2kg 
//mm ] in claim 1. 

[0026] Invention according to claim 6 is characterized by preparing in a leadframe a lead terminal for 
support which supports a piezo oscillator which carried out inold to one by resin in claim 1. 
[0027] Invention according to. claim 7 is characterized by haying arranged a lead terminal for a signal 
input which controls data of a semiconductor integrated circuit to a semiconductor integrated circuit to 
the near opposite side where a piezoelectric transducer has been arranged in parallel with a piezoelectric 
transducer in claims 1 and 6. , , . ' 

[0028] Invention according to claim 8 is characterized by a semiconductor integrated circuit forming a pad 
of I/O of three sides of those other than the side which counters a piezoelectric transducer in claim 7. 
[0029] Invention according to claim 9 is characterized by a piezoelectric transducer being a quartz 
resonator in claim 1. 

[0030] A production process which invention according to claim 10 carries a semiconductor integrated 
circuit on an island of a leadframe, and wires an inner lead terminal of a leadframe electrically by wire 
bonding, A productipn process which adjoins a semiconductor integrated circuit, positions a piezoelectric 
transducer to a leadframe, and connects electrically a lead of a piezoelectric transducer, and a part of 
leadframe, A production process Which carries out the mold of a semiconductor integrated circuit, a 
piezoelectric transducer, and the leadframe to one by resin except for the way section and a lead terminal 
for a signal input outside an inner lead terminal, A production process which cuts a tie rod which connects 
the way section, a lead terminal for a signal input, etc. outside an inner lead terminal, a production 
process which inputs a signal into a lead terminal for a signal input, and adjusts oscillation frequency, 
and a production process which carries out bending of the way section outside an inner lead terminal, 
cuts a lead terminal for a signal input, a lead terminal for support, etc., and carries out cutting separation 
of the piezo oscillator from a leadframe - since - it is characterized by becoming. 

[0031] Invention according to claim 11 is characterized by inputting data from a lead terminal for a signal 
input and NC terminal, or OE terminal in claim 10 in a production process which inputs a signal into a 
lead terminal for a signal input, and adjusts oscillation frequency. 

[0032] Invention according to claim 12 is characterized by carrying out frequency regulation, where two 



or more piezo oscillators are connected with a leadframe in claim 10 in a production process which inputs 
a signal into a lead terminal for a signal input, and adjusts oscillation frequency. 

[0033] In a voltage controlled oscillator with which invention according to claim 13 built in a 
semiconductor integrated circuit, a piezoelectric transducer, and other electronic parts A semiconductor 
integrated circuit is carried on an island of a leadframe, and an inner lead terminal of a leadframe wires 
electrically by wire bonding. A piezoelectric transducer which has a cross section of an ellipse or a truck 
configuration (ellipse) adjoins a semiconductor integrated circuit and electronic parts, and is arranged^ A 
lead of a piezoelectric transducer and a part of leadframe are connected electrically. Furthermore, a lead 
terminal for a signal input which carries electronic parts in a land formed in a leadframe, is electrically 
connected further to a semiconductor integrated circuit, and controls data of a semiconductor integrated 
circuit from the exterior is arranged. And outside an inner lead terminal, except for the way section and a 
lead terminal for a signal input, the mold of a semiconductor integrated circuit, a piezoelectric transducer, 
electronic parts, and the leadframe is carried out to one by resin, and it is characterized by performing 
oscillation frequency regulation by inputting a signal using a lead terminal for a signal input further. 
[0034] Invention according to claim 14 is characterized by carrying out mold so that resin thickness of the 
bottom in whi6h a piezoelectric transducer was built, and the bottom may become equal in claim 13. 
[0035] Invention, according to claim 15 is characterized by exposing the case surface of a piezoelectric 
transducer to the exterior of a voltage controlled oscillator in claim 13. 

[0036] Invention according to claim 16 is characterized by setting to claim 13 and forming thickly the 
direction of a minor axis or a parallel part (bay) of a case cross section of a piezoelectric transducer to 
other portions of a case cross section. 

[0037] Invention according to claim 17 is characterized by using mold material in which flexiiral strength 
at the time of 240 degrees C - 260 degrees C high temperature has reinforcement of two or more [ 2kg 
//mm ] in claim 13. 

[0038] Invention according to claim 18 is characterized by preparing in a leadframe a lead terminal for 
support which supports a voltage controlled oscillator which carried out mold to one by resin in claim 13. 
[0039] Invention according to claim 19 is characterized by having arranged a lead terminal for a signal 
input which controls data of a semiconductor integrated circuit to a semiconductor integrated circuit to 
the near opposite side where a piezoelectric transducer has been arranged in parallel with a piezoelectric 
transducer in claims 13 and 18. 

[0040] Invention according to claim 20 is characterized by a semiconductor integrated circuit forming a 
pad of I/O of three sides of those other than the side which counters a piezoelectric transducer in claim 19. 
[0041] Invention according to claim 21 is characterized by a piezoelectric transducer being a quartz 
resonator in claim 13. 

[0042] Invention according to claim 22 is characterized by electronic parts being variable capacitance 
diode in claim 13. 

[0043] A production process which invention according to claim 23 carries a semiconductor integrated 
circuit on an island of a leadframe, and wires an inner lead terminal of a leadframe electrically by wire 
bonding, A production process which adjoins a semiconductor integrated circuit, positions a piezoelectric 
transducer to a leadframe, and connects electrically a lead of a piezoelectric transducer, and a part of 
leadframe, A production process which carries electronic parts in a land formed in a leadframe, A 
production process which carries out the mold of a semiconductor integrated circuit, a piezoelectric 



transducer, electronic parts, and the leadframe to one by resin except for the way section and a lead 
terminal for a signal input outside an inner lead terminal, A production process which cuts a tie rod which 
connects the way section, a lead terminal for a signal input, etc. outside an inner lead terminal, It is 
characterized by consisting of a production process which inputs a signal into a lead terminal for a signal 
input, and adjusts oscillation frequency, and a. production process which carries out bending of the way 
section outside an inner lead terminal, cuts a lead terminal for a signal input, and a lead terminal for 
support, and carries out cutting separation of the voltage controlled oscillator from a leadframe. 
[0044] Invention according to claim 24 is characterized by inputting data from a lead terminal for a signal 
input, and VC terminal in claim 23 in a production process which inputs a signal into a lead terminal for 
a signal input, and adjusts oscillation frequency. 

[0045] Inventibn according to claim 25 is characterized by carrying out frequency regulation, where two 
or more voltage controlled oscillators are connected with a leadframe in claim 23 in a production process 
which inputs a signal into a lead terminal for a signal input, and adjusts oscillation frequency. 
[0046] Invention according to claim 26 is characterized by having a piezoelectric transducer and variable 
capacitance diode which were connected to a serial between input/output terminals of an inverter of a 
semiconductor integrated circuit, connecting a direct-current cut capacitor between variable capacitance 
diode and an ihverter, and connecting bias resistance between a piezoelectric transducer and variable . 
capacitance diode and between touch down, and inputting ^ signal from between variable capacitance, 
diode and direct-current cut capacitors in claim 22. . ' , 
[0047] 

[Embodiment of the Invention] They are explained based on a drawing, using as an example the crystal 
oscillator of the resin package of the SO J (Small Outline J- Lead Packages) configuration where the 
quartz resonator was used for the piezoelectric transducer for one gestalt of operation of the piezp 
oscillator of this invention, and a voltage controlled oscillator, and a voltage controlled oscillator. However, 
there are many items which are common about the configuration of the crystal oscillator of this invention 
and a voltage controlled oscillator, and it avoids explaining and overlapping details by the term of a 
crystal oscillator about the common item. 

[0048] The [the structure and the manufacture method of a crystal oscillator] Drawing 1 , dra win g 2 , 
drawing 3 , drawing 5 , drawing 6 , draw in g 7 , drawing 8 , and drawing 9 are the plot plan showing 
structural drawing, circuitry drawing, and the manufacture method of the crystal oscillator concerning 
inventibn of claims 1, 2, 6; 7, 8, % 10, and 11 and 12 publications, structural drawing of the quartz 
resonator used for a crystal oscillator, etc. 

[0049] 42Alloy(s) which consist of nickel58% Fe 42% as shown in the plan of drawing 1 (a), and the cross 
section of drawing 1 (b), In or the island section 2 of the leadframe 1 which consists of high conductivity 
metallic materials, such as Cu alloy system The semiconductor integrated circuit (IC chip' describe it as 
IC chip below) 3 of the CMOS type which has an oscillator circuit Die bonding is carried out by 
electroconductive glue etc., and the pad of the IC chip 3 and the inner lead terminal 4 which encloses the 
perimeter of the island section 2 are electrically connected by Au wire-bonding line 5. The lead 8 is fixed 
to the mounting area 12a and 12b in the middle of the inner lead terminals 11a and lib electrically 
connected to the XG terminal (gate side) 9 and the XR terminal (drain side) 10 for oscillating the quartz 
resonator 7 of the IC chip 3 by Au wire-bonding line 5 by resistance spot welding or laser welding, and the 
quartz resonator 7 which contains rectangle like AT quartz -resonator piece 6 is electrically connected to 



coincidence. 

[0050] In order that lead 8 may cross the inner lead terminals lib and 11c and may connect them to the 
mounting area 12a and 12b, as shown in drawing 1 (b), it is bent and processed, and further, the length of 
lead 8 is adjusted and cutting processing of the lead 8 is carried out here so that the mounting area 12a 
and 12b may be overhung. Thus, the processed quartz resonator 7 adjoins the IC chip 3, and. is positioned 
by the leadfirame 1. 

[0051] Moreover, the location of a quartz resonator 7 is determined so that the resin thickness of the 
upper and lower sides of a quartz resonator 7 may become equal. It consists of this examples so that 
up-and-down resin thickness may be set to about 0.2mm. 

[0052] furthermore, the lead terminal for a signal input for adjusting the oscillation frequency of a crystal 
oscillator 13 (respectively - DO terminal 14, Dl terminal 15, D 2 terminal 16, D3 terminal 17, D4 terminal 
18, D5 terminal 19, D6 terminal 20, and the control terminal 21) is constituted by the side Cong 6ide side) 
of the longitudinal direction of a crystal oscillator 13. Thus, the quartz resonator 7 is arranged in parallel 
[ to the IC chip 3 / with a quartz resonator 7 ] in the configuration of a crystal oscillator 13 by the lead 
terminal for a signal input in the opposite side. 

[0053] And each terminal for I/O of the VSS terminal 22, the VDD terminal 23, the OUT terminal 24, and 
the NC/OE terminal 25 is arranged. 

[0054] Moreover, the lead terminals 26, 27, 28, and 29 for support for supporting a crystal oscillator 13 at 
the time of oscillation frequency regulation are formed in the leadfirame 1. 

[0055] As shown in the circuit block diagram of drawing 2 . the IC chip 3 carries an oscillator circuit 30, 
the capacity array 31, a register 32, PROM33, a control circuit 34, and output-buffer 35 grade in the 
interior here. By inputting and programming frequency regulation data, dividing setting data, etc. from 
the outside, and controlling the capacity array 31 It is the one chip ized semiconductor device which has 
the function to change the capacity value of the XG terminal 9 and to adjust the oscillation frequency in 
the Xtal oscillation from the OUT terminal 24. 

[0056] By the way, an oscillator circuit 30 is a circuit which consists of each capacity of a feedback resister, 
a CMOS inverter, the gate, and a drain inside, and the capacity array 31 consists of seven capacity for 
frequency regulation attached to gate capacitance. Moreover, a register 32 has the function which records 
the frequency regulation data inputted by programming from the outside in the adjustment production 
process of oscillation frequency, and PROM33 writes in and saves the data which carried out frequency 
regulation. Furthermore, a control circuit 34 is a circuit which controls the capacity array 31 by the 
frequency regulation data set as PROM33 or the register 32, and the output buffer 35 has the function 
which amplifies the oscillation signal from an oscillator circuit 30. 

[0057] Furthermore, as each pad of the IC chip 3 required for the crystal oscillator 13 of this invention is 
shown in drawing 1 (a), it is formed only in the three remaining sides other than the side which counters 
a quartz resonator 7, and each pad is electrically connected to the inner lead terminal 4 by Au 
wire -bonding line 5. 

[0058] Moreover, as shown in drawing 3 (a) (A- A cross section of drawing 3 (b)), and drawing 3 (b), as for 
the configuration of the quartz resonator 7 of this invention, the cross section has the truck configuration 
(ellipse), rectangle -like AT quartz-resonator piece 6 is mounted on the inner lead 37 of the airtight 
terminal 36, and the closure of the configuration is carried out to it in the case 38. The size as the former 
with same AT quartz-resonator piece 6 is used here. Thus, by forming the airtight terminal 36 and a case 



38 iii a truck configuration, AT quartz-resonator piece 6 of the same size as. the former can be built in, and, 
as for the size of a quartz resonator 7, thickness is thin- shape -ized very much with about 1.5mm. 
Moreover, not only a truck configuration but an ellipse etc. is sufficient as the cross-section configuration 
of a quartz resonator 7. 

[0059] And as shown in the plan of drawing 4 (a), the side elevation of drawing 4 (b), and the cross section 
(A-A cross section of drawing 4 (a)) of drawing 4 (c) The leadframe 1 constituted as mentioned above is set 
to the transfer mold mold 39. It leaves the way section outside the inner lead terminal 4 and the lead 
terminal for a signal input (respectively - DO terminal 14, Dl terminal 15, D2 terminal 16, D3 terminal 
17, D4 terminal 18, D5 terminal 19, D6 terminal 20, and the control terminal 21). by the transfer mold 
Resin mold is carried out to a crystal oscillator 13. the gate section 40 for mold material impregnation is 
arranged at the shorter side side of a crystal oscillator 13, and is making the flow of the mold material at 
the time of mold material impregnation equalize by this example here by making mold material collide 
with the case section top 41 of a quartz resonator 7. 

[0060] thus, after carrying out resin mold, cutting removal (trimming) of the tie rod which connects each 
terminal for I/O, the lead terminal for a signal input (respectively - DO terminal 14, Dl terminal 15, D2 
terminal 16, D3 terminal 17, D4 terminal 18, D5 terminal 19, D 6 terminal 20, and the control terminal 
21), etc. is carried out. And the crystal oscillator 13 which has the structure shown in a leadframe 1 at 
drawing 5 in the condition of having connected more than ope (they being ten pieces in the case of this, 
example) is obtained. In this condition, the crystal oscillator 13 is connected with the leadframe 1 with 
the lead terminals 26, 27, 28, and 29 for support. The lead terminals 26, 27, 28, and 29 for support have 
been independent, respectively, and are not connected with the terminal for other I/O, and the lead 
terminal for a signal input here. 

[0061] And the black round mark of drawing 5 shows contact locations, such as a pin probe used at the 
time of frequency regulation. Thus, since the crystal oscillator 13 is supported, where plurality is 
connected with a leadframe 1, frequency regulation processing is attained. Moreover, it is also possible to 
carry out frequency regulation of the plurality to coincidence. Therefore, izing of the frequency regulation 
production process can be carried out [ in-line ], and the manufacture of a cheap crystal oscillator of it is 
attained. 

[0062] Cutting separation of the crystal oscillator 13 in which frequency regulation was carried out by the 
above is carried out from a leadframe 1. At the production process of this cutting separation, J bend 
processing of each terminal for I/O of the VSS terminal 22, the VDD terminal 23, the OUT terminal 24, 
and the NC/OE terminal 25 is carried out first. The lead terminal for a signal input (respectively - DO 
terminal 14, Dl terminal 15, D2 terminal 16, D3 terminal 17, D4 terminal 18, D5 terminal 19, D6 
terminal 20, and the control terminal 21) is cut. The crystal oscillator of the SO J type which a crystal 
oscillator 13 is separated and is shown in drawing 6 is obtained by cutting the portion which finally 
connects the lead terminals 26, 27, 28, and 29 for support, and a leadframe 1. 

[0063] According to the above configurations, about 2.0 2.2mm and the capacity of those are set to about 
0.2 cc by the height of a crystal oscillator, and a small thin crystal oscillator is obtained. 
[0064] Moreover, the thickness of the resin around a quartz resonator becomes uniform with the 
cross-section configuration of a quartz resonator, whenever [ restoration / of the mold material at the time 
of mold ] improves, and a crystal oscillator with high reliability without a package crack etc. is obtained. 
[0065] Although the crystal oscillator explained above is a highly precise crystal oscillator which can 



adjust oscillation frequency, the same configuration is possible for it also about the crystal oscillator of the 
general-purpose CMOS circuit which has only an oscillator circuit as shown in drawing 7 . 
[0066] The [frequency regulation method] The adjustment method of the oscillation frequency of the 
crystal oscillator of the structure of drawing 5 is explained in detail below. As shown in drawing 8 , where 
two or more crystal oscillators 13 are connected with a leadframe 1, it sets to the frequency regulation 
machine 42, and the following procedures adjust oscillation frequency automatically. 
[0067] The pin probe 43 grade set to the frequency regulation machine 42 is contacted for each terminal of 
a crystal oscillator 13. And the quartz resonator 7 which impresses and contains voltage in the VDD 
terminal 23 and the VSS terminal 22 is oscillated. The MIN data in the ideal curve shown in drawing 9 
here is inputted into the counter of the frequency regulation machine 42. Next, the control terminal 21 of 
a crystal oscillator 13 is set to "H" level, and the NC/OE terminal 25 is set to "L" level. At this time, the 
capacity array 31 will change from PROM33 to a register 32, and a register 32 will be in operating state. 
And the pulse from N is inputted from the NC/OE terminal 25. Data N is set as a register 32 by this 
actuation! And it acts as the monitor of the oscillation frequency (Fl) outputted from the OUT terminal 24. 
If this oscillation frequency (Fl) suits the target frequency (F0) shown in drawing 9 , when it means that 
frequency regtdation was completed and frequency still differs, the aforementioned actuation will be 
repeated and will be performed. 

[0068] The frequency regulation result of 'oscillation frequency is saved by writing the data determined 
from the above frequency monitor's result in PROM33. That is, data is written in by making the data 
shown in the binary format correspond to DO terminal 14 - D6 terminal 20, and cutting the fuse 
constituted by PROM33 of the terminal used as data 0. In addition, cutting of a fuse is performed by 
writing in an applicable terminal and impressing voltage to VDD terminal 23=GND. 

[0069] By the way, drawing 8 is one example of frequency regulation, and the direction in which the pin 
probe 43 is contacted here is good not only from this example but every direction, moreover, the set 
direction to the frequency regulation machine 42 of a piezo oscillator ■- package both sides v whichever is 
sufficient. 

[0070] Moreover, the flow of the above manufacturing process is an example and does not specify 
especially the sequence. 

[0071] The [the configuration and the manufacture method of a voltage controlled oscillator] JDrawing 10 , 
drawing 11 , and drawing 12 are structural drawings, circuitry drawings, and the block diagrams of the 
voltage controlled oscillator concerning invention of claims 13, 14, 18, 19, 20, 21, 22, 23, 24, and 25 and 26 
publications. 

[0072] As show in the plan of drawing 10 (a), and the cross section of drawing 10 (b), die bonding of the 
CMOS type I C chip 53 be carry out to the island section 52 of the leadframe 51 which consist of high 
conductivity materials, such as 42Alloy(s) which consist of nickel58% Fe 42%, or Cu alloy system, by 
electroconductive glue etc., and the pad of the IC chip 53 and the inner lead terminal 54 which enclose the 
perimeter of the island section 52 be electrically connect by Au wire bonding line 55. The lead 58 is fixed 
to the intermediate mounting area 63 and 64 of the inner lead terminals 61 and 62 electrically connected 
to the XG terminal (gate side) 59 and the XR terminal (drain side) 60 for oscillating the quartz resonator 
57 of the IC chip 53 by Au wire-bonding line 55 by resistance spot welding or laser welding, and the 
quartz resonator 57 which contains rectangle-like AT quartz-resonator piece 56 is electrically connected 
to coincidence. 



[0073] In order that the lead 58 of a quartz resonator 57 may cross the inner lead terminals 60 and 65 and 
may connect them to the mounting area 63 and 64, as shown in drawing 10 (b), it is bent and processed, 
and further, the length of lead 58 is adjusted and cutting processing of the lead 58 is carried out here so 
that the mounting area 63 and 64 may be overhung. Thus, the processed quartz resonator 57 is positioned 
by the leadframe 51- - K > 

[0074] By the way, the configuration of the quartz resonator 57 of this example is the same as that of the 
quartz resonator 7 of drawing 3 shown by the term of a crystal oscillator, the cross section has the truck 
configuration (ellipse), rectangle -like AT quartz:resonator piece is mounted on the inner lead of an 
airtight terminal, and the closure of the configuration is carried out in the case. Thus, as for the size of a 
quartz resonator 57, thickness is thin-shape : ized very much with about 1. 5mm. 

[0075] Moreover, as shown in drawing 10 (a), the electronic parts, of, variable-capacitance-diode 66 grade 
shown in circuitry drawing of drawing 11 are arranged at the land 67 of a leadframe 51, and connection 
immobilization is carried out with resistance spot welding, laser welding or solder, electroconductive glue, 
etc. 

[0076] Here, the connecting location of a quartz resonator 57 and thfc connecting location of variable 
capacitance diode 66 have the structure where connection immobilization of two different components - 
are on the samte straight line, for example, compaction of floor to floor time, such as migration of the 
welding head, etc. is attained in a manufacturing process can be performed easily. 

[0077] Furthermore, the oscillator circuit of the voltage controlled oscillator of this example has the 
capacitor for an inverter, a feedback resister, and an oscillation etc., as shown in drawing 11 . And a 
quartz resonator 57 and variable capacitance diode 66 are connected to a serial between the input/output 
terminals of an inverter. Moreover, the direct-current cut capacitor is connected between' variable 
capacitance diode 66 and an inverter, and bias resistance is connected between a piezoelectric transducer 
57 and variable capacitance diode 66 and between touch-down. And further, control voltage or a 
modulating signal is inputted, the electrostatic capacity of variable capacitance diode 66 is changed from 
between variable capacitance diode 66 and direct-current cut capacitors, and it is carrying out adjustable 
[ of the oscillation frequency ] . 

[0078] Moreover, as the structure of the above-mentioned crystal oscillator showed, the lead terminal for 
a signal input and tjie lead terminal for support are arranged respectively similarly. 

[0079] And the input/output terminal of the VSS terminal 68, the VDD terminal 69, the OUT terminal 70, 
and the VC terminal 71 is arranged. 

[0080] By the way, as shown in the circuit block diagram of drawing 12 , the IC chip 53 carries an 
oscillator circuit 72, the capacity array 73, a register 74, PROM75, a control circuit 76, and output-buffer 
77 grade in the interior. By inputting and programming frequency regulation data, dividing setting data, 
etc. from the outside, and controlling the capacity array 73 It is the one-chipized semiconductor device 
which has the function to change the capacity value of the XG terminal 59 and to adjust the oscillation 
frequency in the Xtal oscillation from the OUT terminal 70. 

[0081] Moreover, the built-in resistance 78 is formed in the interior of the IC chip 53. This built-in 
resistance 78 is the input resistance of the VC terminal 71, and this is connected to a quartz resonator 57 
and variable capacitance diode 66. 

[0082] And the leadframe constituted as mentioned above is set to a transfer mold mold, it leaves the way 
section outside the inner lead terminal 54 and the lead terminal for a signal input, and resin mold is 



carried out to a voltage controlled oscillator by the transfer mold. 

[0083] And the adjustment method of oscillation frequency is the same as that of a crystal oscillator. 
However, with the crystal oscillator, although the NC/OE terminal was used, with the voltage controlled 
oscillator, it differs in that it adjusts using the VC terminal 71. 

[0084] Moreover, drawing 13 is other examples concerning invention of claim 13, and is the voltage 
controlled oscillators of the type using the variable capacitance diode 79 of a chip configuration, variable 
capacitance diode 79 a land 80 electroconductive glue etc. - fixing - wire bonding - it is wiring by the 
gold streak 81. 

[0085] According to the above configurations, about 2.0 2.2mm and the capacity of those are set to about 
0.2 cc by the height of a voltage controlled oscillator, and a sm,all thin voltage controlled oscillator is 

obtained. . 

[0086] Moreover, the thickness of the resin around a quartz resonator becomes uniform with the 

cross-section configuration of a quartz resonator, whenever [ restoration / of the mold material at the time 

of mold ] improves, and a voltage controlled oscillator with high reliability without a package crack etc. is 

obtained. 

[0087] Oscillation frequency is able to carry out change of double sign 20ppm to center frequency by 
carrying out adjustable [ of the potential of VC terminal ] to 1.2V- 1.8V in the voltage controlled oscillator 
in this example. 

[0088] The [method of thin-shape izing further] Drawing 14 is other examples concerning claim 3 and 
invention according to claim 15, and is the crystal oscillator and voltage controlled oscillator which have 
the structure which exposed the quartz resonator 82 of an ellipse or a truck configuration (ellipse) to the 

exterior of a package body 83. 

♦ 

[0089] According to such a configuration, a crystal oscillator and a voltage controlled oscillator become a 
thin shape further, and the height is set to about 1.5mm equally to the thickness of the quartz resonator 
to build in. 

[0090] Moreover, in order that the case of a quartz resonator may touch the air in direct atmospheric air, 
it has prevented that the heat which the thermolysis effect improves and is generated for IC chip 
conducts inside a quartz resonator. 

[0091] [Deformation prevention of a quartz resonator] Drawing 15 and drawing 16 are the concrete 
examples of the case of a quartz resonator concerning claim 4 and invention according to claim 16. 
Drawing 15 (a) is an example in which the cross section of the case 91 of a quartz resonator has the 
configuration of an ellipse, and drawing 15 (b) is an example in which the cross section of the case 92 of a 
quartz resonator has a truck configuration (ellipse). 

[0092] In drawing 15 (a), the thickness of a case 91 is not uniform and the direction 93 of a minor axis of 
an ellipse has about 1.5 to 2 twice as many thickness as this as compared with the direction 94 of a major 
axis. At this example, the thickness of the direction 93 of a minor axis is designed by 0.15 to about 0.2mm, 
and the thickness of the direction 94 of a major axis is designed by about 0.1mm. And the direction 93 of a 
minor axis and the direction 94 of a major axis are connected on the continuous curved surface. 
[0093] Moreover, in drawing 15 (b), the thickness of a case 92 is not uniform and the parallel part 95 of a 
truck configuration has about 1.5 to 2 twice as many thickness as this similarly as compared with the 
circle section 96. Also in this case, the thickness of a parallel part 95 is similarly designed by 0.15 to about 
0.2mm, and the thickness of the circle section 96 is designed by about 0.1mm. And a parallel part 95 and 



the circle section 96 are connected on the continuous curved surface. 

[0094] Thus, by thickening only the portion which deforms with the injection pressure at the time of resin 

mold of a case 91 or 92, sufficient reinforcement can be secured on structural mechanics and the 

piezoelectric transducer of necessary minimum magnitude can be offered. Moreover, it can be made the 

minimum material also about a material required to fabricate a case, and a case can be processed cheaply. 

[0095] In the result of having carried out deformation analysis of the above cases using 

structural-analysis software, compared with the conventional example, about 1 / 4 or less are the 

deformation of d case. Drawing 16 is as a result of structural analysis of the case 92 where it has a truck 

configuration. This analysis is analyzing the condition of deformation of the case when impressing a 

uniform pressure to case external surface. Drawing 16 (a) is in the deformation condition of the 

» 

conventional example, and drawing 16 (b) shows the deformation condition of this example/ 
[0096] By using the above cases, deformation of the direction 93 of a minor axis of an ellipse or the 
parallel part 95 of a truck configuration can be suppressed, and a reliable piezo oscillator and a reliable 
voltage controlled oscillator can be offered. 

[0097] Moreover, drawing 17 is an example concerning claim 5 and claim 17, and is a property table of 
mold material used for the piezo oscillator and the voltage controlled oscillator. About 2.5kg /of flexural 
strength at the time of 240 degrees C - about 260 degrees C high temperature of the mold resin of the type 
used by this example is [ mm ] 2, and about 1.2kg - 1.5kg /of flexural strength at the time of the high 
temperature of the mold resin of the conventional type is [ mm ] 2. Thus, by using mold material with 
high flexufal strength, it is effective to the reflow stress at the time of mounting a piezo oscillator and a 
voltage controlled oscillator in a substrate etc. When the faying surface product of resin to a piezoelectric 
transducer case is large, in order to be easy to generate exfoliation by the case interface, and a package 
crack at the time of a reflow and to prevent this like an ellipse or a truck .configuration in especially the 
configuration of the piezoelectric transducer of this example, mold material with high flexural strength is 
used. 

[0098] Furthermore, drawing 18 is the graph which plotted deformation of the case of a quartz resonator 
over the injection pressure at the time of mold. This graph is general compressive stress (injection 
pressure) and a strain diagram, and in the elastic-deformation field (inside of the elastic limit) of drawing 
18 , if mold is completed even if a case causes deformation at the time of mold impregnation, deformation 
will return. However, if force which a case deforms plastically across this elastic-deformation field is 
added, deformation will not return. In this example, the conditions of the transfer mold machine used for 
mold, a mold mold, etc. have determined the injection pressure which can carry out mold in an 
elastic-deformation field. If an example is shown, the value will be set up so that it may become the 
pressure of about 18 kg/cm2 in the ram section of a transfer mold machine, moreover, in this example, the 
case material uses 42alloy(s) material of a Fe nickel system, and has determined the optimal mold 
injection pressure from the stress to this material, and the relation of distortion. 

[0099] By carrying out mold in the elastic- deformation field of a case as mentioned above, the plastic 
deformation of the case which is permanent set can be prevented. 

[0100] Although the configuration of a piezo oscillator and a voltage controlled oscillator explains the 
package of an SOJ configuration in the above example, in addition to this, SOP (SmallOutJine Packages) 
etc. is sufficient as a package configuration. 
[0101] 



[Effect of the Invention] According to invention according to claim 1, by adjoining a semiconductor 
integrated circuit, mounting in a leadframe the piezoelectric transducer which has the cross section of ail 
ellipse or a truck configuration (ellipse), and carrying out mold by resin, it is a surface mount type and 
has the effect that a small thin piezo oscillator is obtained. Moreover, since the thickness of the resin 
around a piezoelectric transducer becomes uniform, restoration of the mold material at the time of mold 
can carry out to homogeneity, and has the effect that the reliable piezo oscillator which! is not generated 
[ crack / package ] is obtained. 

[0102] According to invention according to claim 2, as the resin thickness of the bottom in which the 
piezoelectric transducer was built, and the bottom becomes equal, the stress at the time of the mold which 
joins the case of a piezoelectric transducer by carrying out mold becomes uniform, and deformation of the 
case of a piezoelectric transducer can be prevented. Moreover, since the thickness of the resin around a 
piezoelectric transducer becomes uniform, restoration of the mold material at the time of mold can carry 
out to homogeneity, and has the effect that the reliable piezo oscillator which is not generated [ crack / 
package ] is obtained. 

[0103] According to invention according to claim 3, it has the effect that a further thin piezo oscillator is 
obtained, by making it the structure of exposing to the exterior of a piezo oscillator the piezoelectric 
transducer which has the cross section of an ellipse or a truck configuration (ellipse). Moreover, the effect 
of radiating heat outside also has the pyrexia inside a piezo oscillator. 

[0104] by setting up the thickness of a parallel part more thickly than the thickness of the circle section, 
as compared with the former, in the case of a truck configuration, deformation of a case can be boiled 
markedly, and, according to invention according to claim 4, it can suppress it by setting up the thickness 
of the direction of a minor axis for the case structure of a piezoelectric transducer more thickly than the 
thickness of the direction of a major axis in the case of an ellipse. Moreover, high mold processing of 
quality without the effect of the interior of a case on a piezoelectric transducer can be performed, and it 
has the effect that the good piezo oscillator of the yield can be offered. 

[0105] According to invention according to claim 5, when the flexural strength at the time of the high 
temperature of mold material uses the material of two or more [ 2kg //mm ], it has the effect without 
exfoliation, a package crack, etc. of an interface that it is quality and a reliable piezo oscillator can be 
offered. 

[0106] According to invention according to claim 6, by preparing the lead terminal for support which 
supports a piezo oscillator in a leadframe, where a piezo oscillator is connected with a leadframe, 
frequency regulation, inspection of electrical characteristics, etc. can be conducted and it becomes possible 
to make manufacture and inspection Rhine in-line. 

[0107] According to invention according to claim 7, by having arranged the lead terminal for a signal 
input which controls the data of a semiconductor integrated circuit to a semiconductor integrated circuit 
to the near opposite side where the piezoelectric transducer has been arranged in parallel with a 
piezoelectric transducer, a piezo oscillator can be constituted from a necessary minimum space, and it 
becomes possible to constitute a piezo oscillator in a small thin shape. Moreover, it has the effect that 
frequency regulation of oscillation frequency can be performed easily, by arranging the lead terminal for a 
signal input on the side of a package at a single tier. 

[0108] According to invention according to claim 8, by having formed in the semiconductor integrated 
circuit the pad of the I/O of three sides of those other than the side which counters a piezoelectric 



transducer,, a piezo oscillator can be constituted from a necessary minimum space, and it becomes possible 
to constitute a piezo oscillator in a small thin shape. 

[0109] According to invention according to claim 9, a piezo oscillator with high precision and reliability 
can be cheaply offered with a small thin shape by using a quartz resonator for a piezoelectric transducer. 
[0110] According to invention according to claim 10, according to the production process which mounts a 
semiconductor integrated circuit and a piezoelectric transducer in a leadframe, and carries out mold by 
resin, and the production process which carries out frequency regulation using the lead terminal for a 
signal input, prbduction lines, such as the conventional piezo oscillator, can be share-ized, and a reliable 
small thin piezo oscillator can manufacture cheaply. 

[0111] According to invention according to claim 11, it has. the effect that common use-ization can be 
performed with an output terminal, by inputting data from the lead terminal for a signal input and NC 
terminal, or OE terminal. 

[0112] According to invention according to claim 12, by carrying out frequency regulation, where two or 
more piezo oscillators are connected with a leadframe, the frequency of many piezo oscillators can be 
adjusted to coincidence, and it becomes possible to shorten the cycle time of the manufacture and the 
inspection process of a piezo oscillator. 

[0113] According to invention according to claim 13, by adjoining a semiconductor integrated circuit and 
electronic parts, mounting in a leadframe the piezoelectric transducer which has the cross section of an 
ellipse or a truck configuration (ellipse), and carrying out mold by resin, it is a surface mount type and 
has the effect that a small thin voltage controlled oscillator is obtained. Moreover, since the thickness of 
the resin around a piezoelectric transducer becomes uniform, restoration of the mold material at the time 
of mold can carry out to homogeneity, and has the effect that the reliable voltage controlled oscillator 
which is not generated [ crack / package ] is obtained. 

[0114] According to invention according to claim 14, as the resin thickness of the bottom in which the 
piezoelectric transducer was built, and the bottom becomes equal, the stress at the time of the mold which 
joins the case of a piezoelectric transducer by carrying out mold becomes uniform, and deformation of the 
case of a piezoelectric transducer can be prevented. Moreover, since the thickness of the resin around a 
piezoelectric transducer becomes uniform, restoration of the mold material at the time of mold can carry 
out to homogeneity, and has the effect that the reliable voltage controlled oscillator which is not generated 
[ crack / package ] is obtained. 

[0115] According to invention according to claim 15, it has the effect that a further thin voltage controlled 
oscillator is obtained, by making it the structure of exposing to the exterior of a voltage controlled 
oscillator the piezoelectric transducer which has the cross section of an ellipse or a truck configuration 
(ellipse). Moreover, the effect of radiating heat outside also has the pyrexia inside a voltage controlled 
oscillator. 

[0116] by setting up the thickness of a parallel part more thickly than the thickness of the circle section, 
as compared with the former, in the case of a truck configuration, deformation of a case can be boiled 
markedly, and, according to invention according to claim 16, it can suppress it by setting up the thickness 
of the direction of a minor axis for the case structure of a piezoelectric transducer more thickly than the 
thickness of the direction of a major axis in the case of an ellipse. Moreover, high mold processing of 
quality without the effect of the interior of a case on a piezoelectric transducer can be performed, and it 
has the effect that the good voltage controlled oscillator of the yield can be offered. 



[0117] According to invention according to claim 17, when the flexural strength at the time of the high 
temperature of mold material uses the material of two or more [ 2kg //mm ], it has the effect without 
exfoliation, a package crack, etc. of an interface that it is quality and a reliable voltage controlled 
oscillator can be offered. 

[0118] According to invention according to claim 18, by preparing the lead terminal for support which 
supports a voltage controlled oscillator in a leadframe, where a voltage controlled oscillator is connected 
with a leadframe, frequency regulation, inspection of electrical characteristics, etc. can be conducted and 
it becomes possible to make manufacture and inspection Rhine in line. 

[0119] According to invention according to claim 19, by having arranged the lead terminal for a signal 
input which controls the data of a semiconductor integrated circuit to a semiconductor integrated circuit 
to the near opposite side where the piezoelectric transducer has been arranged in parallel with a 
piezoelectric transducer, a voltage controlled oscillator can be constituted from a necessary minimum 
space, and it becomes possible to constitute a voltage controlled oscillator in a small thin shape. Moreover, 
it has the effect that frequency regulation of oscillation frequency can be performed easily, by arranging 
the lead terminal for a signal input on the side of a package at a single tier. 

[0120] According to invention according to claim 20, by having formed in the semiconductor integrated 
circuit the pad of . the I/O of three sides of those other than the side which counters a piezoelectric 
transducer, a voltage controlled oscillator can be constituted from a necessary minimum space, and it 
becomes possible to constitute a voltage controlled oscillator in a small thin shape. 

[0121] According to invention according to claim 21, a voltage controlled oscillator with high precision and 
reliability can be cheaply offered with a small thin shape by using a quartz resonator for a piezoelectric 
transducer: 

[0122] According to invention according to claim 22, a voltage controlled oscillator with high precision and 
reliability can be cheaply offered with a small thin shape by using variable^ capacitance diode for 
electronic parts. 

[0123] According to invention according to claim 23, according to the production process which mounts a 
semiconductor integrated circuit, a piezoelectric transducer, and electronic parts in a leadframe, and 
carries out mold by resin, and the production process which carries out frequency regulation using the 
lead terminal for a signal input, production lines, such as the conventional piezo oscillator, can be 
share-ized, and a reliable small thin voltage controlled oscillator can manufacture cheaply. 
[0124] According to invention according to claim 24, it has the effect that common useization can be 
performed with an output terminal, by inputting data from the lead terminal for a signal input, and VC 
terminal. 

[0125] According to invention according to claim 25, by carrying out frequency regulation, where two or 
more voltage controlled oscillators are connected with a leadframe, the frequency of many voltage 
controlled oscillators can be adjusted to coincidence, and it becomes possible to shorten the cycle time of 
the manufacture and the inspection process of a voltage controlled oscillator. 

[0126] According to invention according to claim 26, it has the effect that the large adjustable width of 
face of the oscillation frequency of a voltage controlled oscillator can be taken compared with the former, 
by having the piezoelectric transducer and variable capacitance diode linked to a serial, connecting a 
direct-current cut capacitor between variable capacitance diode and an inverter, and connecting bias 
resistance between a piezoelectric transducer and variable capacitance diode and between touch down, 



and inputting a signal from between variable capacitance diode and direct-current cut capacitors between 
the input/output terminals of the inverter of a semiconductor integrated circuit. As for the reason for the 
ability to take this large adjustable width of face, the phase contrast between the terminals of variable 
capacitance diode is related. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. # 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing ll Structural drawing showing one example of the piezo oscillator of this invention, (a) is a plan, 
(b) is a cross section. 

[Drawing 21 The circuit block diagram of the piezo oscillator of this invention. 

fDrawing 31 S.tructural drawing of the piezoelectric transducer built in the piezo oscillator and voltage 
controlled oscillator of this invention, (a) is the A- A cross section of drawing 3 (b). (b) is a side elevation. 
fDrawing 4l The plot plan which set the piezo oscillator of this invention to the transfer mold mold, (a) is 
a plan, (b) is a side elevation, (c) is the A- A cross section of draw in g 4 (a). 

fDrawing 51 Structural drawing showing the frequency regulation production process of the piezo 
oscillator of this invention. 

fDrawing 61 The perspective diagram showing the appearance of the piezo oscillator of this invention. 
fDrawing 71 Thecircuit diagram showing other examples of the piezo oscillator of this invention. 
fDrawing 8l Structural drawing showing the frequency regulation production process of the piezo 
oscillator of this invention. 

fDrawing 91 Ideal curvilinear drawing used for the frequency regulation of the piezo oscillator of this 
invention. 

fDrawing 101 Structural drawing showing one example of the voltage controlled oscillator of this 
invention, (a) is a plan, (b) is a cross section. 

fDrawing 111 Circuitry drawing of the voltage controlled oscillator of this invention. 

fDrawing 12l The circuit block diagram of the voltage controlled oscillator of this invention. 

fDrawing 13l Structural drawing showing other examples of the voltage controlled oscillator of this 

invention. 

fDrawing 14l Structural drawing showing other examples of the piezo oscillator of this invention, and a 
voltage controlled oscillator. 

fDrawing 15l Concrete structural drawing of the piezoelectric transducer built in the piezo oscillator and 
voltage controlled oscillator of this invention, (a) is an elliptical example, (b) is the example of a truck 
configuration. 

fDrawing 16l The deformation analysis result by structural-analysis software, (a) is the deformation 
property of the conventional example, (b) is the deformation property of this example. 
fDrawing 17l The property table of mold material used for the piezo oscillator and voltage controlled 
oscillator of this invention. 



[Drawing 181 The graph which shows the deformation (strain) property of the piezoelectric transducer 
case over the injection pressure at the time of mold. 

[Drawing 191 Structural drawing showing the conventional piezo oscillator, (a) is a plan, (b) is a cross 
section. 

[Drawing 201 Structural drawing showing the conventional voltage controlled oscillator, (a) is a plan, (b) 
is a cross section. 
[Description of Notations] 
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[0 0 5 4] £fc, *fi««»)W««FtC7Kfi56S»'l 3 
«r£#irafcfctf>3fc8MBy — K*^2 6, 2 7, 2 8, 
2 9 3&s"y — A 1 IwRlt&ttTV^So. 

[0 0 5 5] 0 2 .y^0*c^-rj: 5 

1, ^^3 2, PROM33, M«3 4Mai 
^y77 3 5^SfU ^jStllf-^^^ 

ir^3 1*ffl»tS-tl-«t^ XGW9(Dti 
ttSraEft**. OUT*^2 4a*feG>**»8HC*3l*5 

[0 0 5 6] ^C^T*, Sgg(Hlgg3 Ottrtffl(£»SMS 
St, CMOS>fV/<— y-mVKK ><D&®& 
*^*«SixSlHlK-Cfc 9 l"C 3 1 

60 SfcfS*** 3 2tt55fi«j6ft<OWSEXS^*3VV 

»^-^S:E»-t"5«ffiS:«"L. PROM3 3lt 

&3 4I2, PROM3 3&fzni'i/*? 3 2»d^^Lfc 
BSSiir-^T'ftTK 3 1 ^ffl^"T^lHl^T*fc 
V tij^^T 3 512, 3SS0S8 3 0^&o«SflT# 

[0 0 5 7] Hie, *«WO*fi8fi8 1 3 I 



(7) . ^¥9- 1 6 2 3 4 5 

C^:y^3G9&^:y Kfl, 01 (a) * 

^-7tf^y^^«|5U:£ 9«S»l^jttSii-CV>a. 

. [0 0 5,8] ^fc, 0 3(a) (03(b) (DA-AWr 
(b) \C7f:-p£?\^ *ftW<07lk&MW> 

«9. *o«WlH**WF3 K3 7\z; 

, [0,0 5 9'] fLT v 04 (a) (DW-mm, 0 4 (b) 

commm, wi4 ( c ) <£>#r®0 (04 (a) <da- 

U >f y - 4 Rttfl-^A^/B y -r K«S^ 

(^tb^ttDO^T-1 4, D1^15, D2^fl 

6, D3 #3^?- 17, D4 18, D5 ST* 19, D6 
#2 0W3^Fo-;HS^2l) 0*k*fgfl££SLT 

h7^7r^-^Kia^, 3K«tflI 

J8<£>y- hgtf4 0*2, 3 0^522{R>l(-ISg^ 

30 ^W(Dltl^^-fc$«^5o 

[0 0 6 0] 5 IC LT*#flt^e— /UKUfcfci, A 

tH^fflo^iB^XOW-^Ayjffl y - KS8-T- (^rtt-ettD 
0^14, D1^15, D2ffi^F16, D3ST-1 

7, D4«^18, D5^19, D6S^2 0M3 
yfo-;^2 1) «*ro*C^-f^<-r«s*r«IWrl»* 

(hy -T5 0 ttt y - K7 ^ i icisg:® 

*3l*-C*ft3B««l 3 y - K*^ 2 6, 2 7, 

40 2 8, 2 9 icX V y — K7 ^ 1 ttTV>^ 0 
C ^ X^^ffi y - K«8^ 26, 27, 28, 2 9lt ^ 

nf^aiLt*5 9, fi&coAHiAfflwa^xi^fs^A* 

[0 0 6 1 ] %z Lt, 0 5<D|lfeO;*i3]|2, fflSE«cMfi 
y-K7U-Ai (c«jRfl«riift Lfctt»-CH«ftWSE 
50 {fcT*#, gcfiE****«»^»i&i^tBfcft6. 
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' [0 0 6.2] &±iz±'9m&&mmtstiit*&&mmi 

<DX.mX*\Z, ^fVSSW2 2, VDDi8^2 3,..0 
UT.i8f2 4, NC/OE^2 5WaiM^«^ 
£ J^FApXU «*A*ffly— K*^ (^nftiD 
.0*8+1 4, DlS^l 5, D2«^16, D3S^1 
7, D4«fi 8, D5*^19, D6«^2 O^t/^- 
yhn-^2 1) ^»L, *fl»££#JS y - KM 
^2 6, 2 7, 2 8. 2 9^y-K7l/-Al$ro*,C 

[0 0 6 3] &>±<D£?tzmmz£tUi, *ft*fi»0> 
S£f4^2. 0—2. 2mm^^O^O^^Ii^3 0. 2 c 

[oo6 4] tt7k&mm*<DmmBfc\z 

[0 0 6 5] «±»W Lfc*S«5fiStt. 

[0 0 6 6] [JSKWM£2r&] W-B5<O*i£<07kft 

3*i8Lfcttit\ ««»^s«i4 2tc 
[0 0.6 7] mmmmmm* 2\^y bztiit\+*7u 

ltVDD^2 3, VS S^2 2^mJEE$rBl^PUT 

^i"SSftiH-*5«t5M I N-x — ^*HK»HSE«4 2 
O****— ft»C7K**fi»l 3^=r> h 
D-/l/Jgf2ir H" NC/OE 
Sf2 5$r" L" l/^;HC-fe5/ h"f~5o :^SiT^ 

3 KiPROM3 3 7&^e> 1/ ^ 3 2lZL$]<9mfr*) . 
\si/X?3 2dS»f^Rffi«-*5o ^UNC/OE^ 
2 5 <fc 9 NB^^^^A^i-5o r^Sf^iCj: 9 Uv? 
3 2tC7 f -*NriSg*^£*l5 0 ^bTOUT«S^2 

4 j: vmijznz&Mm&gt (fi) ^^^-t^o 

rco^Mi^ft^c (F 1 )' ^H9Jc^-r^— yjy hHRft 
(F0) b&Z.lf, JHtt«PI»* s *TUfcr^«c*9. 

[0 0 6 8] «±<D^K»^-*-^*£*tf»b»:^L*: 
it, r-^0^45S^PROM3 3i;i^$ixtt 



(8) ' M?9-1 6 2 3 4 5 

14 . • 

9o Bfc^-X(D§]»fli, VDD^2 3=GNDICM 

[0069] £ r 8 ttHifi«tWSEO— H16OT-e*> 
•9, r:t^y/p-y4 3^)tt$^^^ *X 

[0 0 7 0] 4yt«±^«itxeo7D-tt--fW'c*> 

10 [0 0 7 i ] Cm£EMff%fi«<0«A2:^(0»aft^] 

B 1 0 ; a 1 1 Rtfia 1 2 i*is#jg 13. 1 4 , is, 

19, 2 0, 2 1, 2 2, 2 3, 2 4, 2 5RXIZ 6 IE 

[007 21 11 0 (a) (D^mRXJm 1 0 (b) <£> 
»ffiiak^-*-«t 9tC, 4 2%N i 5 8%F efrbttZ 4 
2A1 1 oy, fc^VMiC u^M§©«»«4^ 
fb#5 y — 'A 5 1 £>T>f 7^ KSB5 2 CM 

OS^^I C^5/^5 3A«*«±S»»«fcJ:9y- 
20 -Y/tfVx-r ^^SttT*5 9\ ICfy^5 3©/<yKi 

5 4 £j&*Au!7>f ir— yf^zfj >-S&5 5 lei "9 1^ 

5 3 (DUt&mtb* 5 7M^^©xgsi (y 

5 9/xr;xh»^ (Ku-rvmn) 6otc, a 

fc-f y— 1 , 6 2 0, &<P<D^"?^ b ^- 

yT6 3, 6 4»C«a^#y hj§S*>£VM4U— » 

[0073] r^-e*fifi»^5 7©y- K5 8 14, ^ 

6 3, 6 4(:git2)f:^ HO (b) lc*-f-J:5fc 

^tttfJQX^ttT*^, 5E«cy- K5 8(4-e?>- hzn 

yr6 3. 6 4$rt-/^y^t5<t5(^ y — K5 

8<D«£&W«LT«SOTX£ftTl^5 0 roj; 9^*0 
X^nfcTkSSSj^S 7(j:y-K7l/-A5 ltcfirS^: 

[0 0 7 4] 5T**|IJSeiJO*SS»^ 5 7 GD^#t 

40 (4, ^ H B B ^^^«T^L^13 07K^S»^7 (hP^I 

1. 5mm^Sl:Sl(t;^T^5o 

[0075] iai i (D\B\2&ffif&mi^-r*i$£?gmL 

K6 e^Offi^D^p^, 110 (a) {Ct^-TJ; 
9^, y— ^5 l KS56 7(ciaK$ix. 

so &&mm^xmm®i£ztix\,-z> 0 
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[0076] r rx\ *jmhhf-5 7<Dmm&:&t*i& 
m&y-<*— K6 6 i^— • 

ttlRlofittMW sim t 4 5 * if. & 
[0 0 7 7] JElw. -*IOte««)tlffi»J««5«»<0»«lH|. 

^AtB^s^^i-TKSSib^* 5 .7 1 ■5rae*a^>r ,k 

6 6«ritJ"jW»aEU-CV^ 0 t^XS**^ K 

6-6 i-f^<- *©IB^*«*i/ h = >^>*«:SEttL 

^HES?*^ K6 6 t B:SK# yha >x ^*G>IWa» 
[0 0 7 8] tfr3fi^*ii*«*^«i6^Lfc* 

[00 7 9] ^LT, VSS^68, VDD*£^6 
9. OUTi^7 0, VC^TlOAtliM^Mt' 

[0080] ^ 13 1 2 (D\s]$&yv y ?mi^i~ 

r Cfy^5 3 lirtfflSKSgSlpJK 7 2, ft7 
1/^7 3, 1/^^7 4, PR.OM7 5, WJWEIB'7 6 

Si7K73.^]»«:i:ia^ XG«HP5, 
9 0>«*tt«:£fl5£-tf* OUT«^7 0^bO*ftJ8fi' 

[008 1] St, I C^-y^S 3«)rt»lCI*i»Stt7 
8«LTV^o r^rtJS®et7 81*. VCW7 1 

[0 0 8 2] *UT,.±E«>"j:5iw***ixfcy — 
A£ h7^77- & KStlC-fe b U -Y 
- y - 5 4 &r/fi#A*>JB y - 

[0 0 8 3] ^tt, *«Hfc«<D»Hfc*feti\ *A» 

[0 0 8 4] £fc, (Hi 3(*fS#Jgl 3©*Wlc«Sflfe 
0%ttffl-C2>9« ^"y^**©^***^^— K7 9 



» .. 4#^¥9 - 1 6 2 3 4 5 
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[o o 8 s] &±<D±?t£mmiz£ti&. mmmm^m 

StoH$litt2. 0-2. 2mm^O^j^Sa(ift0. 

So" 

[00 8 6]* ^* B B BSli)^0»f®^^iC ± U-*fifift 

[0 0 8 7] *lllte'«ic4s(ts^#JfflJ5iS«-e(i, v 
io ctt-?0rittt«i-.< 2V- i'. 8 vid^-rs.r ttcij; 
. ^s^&^^^^{cMur^^^>fi : -^2 

0 p p mCO&it&-f £ 't t.^mX^^o 
[0 08.8] [|Eir»S{fc;rr5*-fe{COV>T] g)14|j: 

T-8 2^ v /< 2/^—^**8 3<D^»^'ltaU^«StSr 
[0 0 8 9]-roJ:54**l-J:^ *A*fi*Xt* 
20 7K 0 i , ^»^^i?^^^^<^l • 5mm£ft6 0 

[00 90] *tz*&mm*(Dv--x*m&*^<D& 
[0 0 9 1 ] -[TkfBfilb^o^KJhtcov^J.iai 5 

is U) te7k£hmm*<D*~- * 9 i cowimfcmmnm 
■«t**-r5SHfew-e*>?>. mi s (b) ttzkafitfj^o 

30 JS0H"C^5o 

[00 9 2] 015 (a) tC:}ol^T, ^—^9 1 CO^ff 
l*--«-Clift<> tSR(OMtt*rSl9 3 J&S««i;fr|6] 9 4K 
JMRLTttl. 5 — 2mcOl?:^^^LTV^o *l£ife#J 
"CJi^$4*'fpl9 3C0Jp^<i0. 15mm^0. 2mm 
S*t?»tfSiX-C*3 0, Sfc«#*f^]9 4 0i¥^l*^J 
0. 1 mmT^!tf£*tTV>3 0 ^ Ltli*ffi] 9 3 <tS 

[0 0 9 3] ^fcmi5 (b) lC*5V^-Ct>P«Kc>— ^ 
9 2 <D^J?(*— «X*t*ft < , h77^ ^^(OWUU 9 5 
40 ^R5aa5 9 6iCltSLT*^l . 5 — 2 f£oJP^£r*T Lt: 
l/>So r^S^tjl^«^5ptTSP 9 5<DmW*0. 15m 

6 (DmZt-tem 0 . 1 mm-Cl£ff£;ft.-t^6o LT^Ftf 
gf5 9 5 ^R5Ha9 6I*igi^bfcft®T-oft^tuTl/^o 
[0 0 9 4] r(OJ:9l:^9ifc?)VSj;9 2(D > <g 



(10) 

17 

[0 0 9 5] U±<D£ ote'tr-x&mmMVry'? 

^(7)^li(il#fLt^5o Hi 6 (a) (4t£3fe0»J<£>f£Jf0 
«tHBr**>9, Hi 6 (b) !4#IIJ£^o^4fcfl§£^U 

[0 0 9.6] J£*±Oj; 9^— *SrJB^5w irl-cfc 9 , 
tSRC0M$6*-^]9 3 &5VM4 h7 :y ^ff^0^tT95 9 5 10 

[0 0 9 7] £*L, HI 7l4»#^5&tfIf#Jgl 
1. 2 K g ~ 1 . 5 K g/mm 2 T'$)5, ^C7) J: 9 t-ft 

(D^^tBR-^h7 7^^^J:5«-, JEm^fb^^r- 
[0 0 9 8] miZ. Hi 8&*—/l'VV$<0&7<mztt~t 

iit^ o . h 1 8 (owmtmmm (#«=»«!*) -ci* 

K-^>^^7^T^ 1 8Kg/cm 2 OOl-45J: 
5l^ttV^o *y L c*H^JTM4^--^tt-^^F e 40 
-N i ^<7?4 2 a 1 1 o y #£:/8^T:fc5 9 . rOfflSHc 
a»^B«a»6JWft*—/i' K&AJBESrft 

[0 0 9 9] ±U±tf>J: 9tC>r— ^^WttXJgffittrt-C^t 
[0 10 0] »±©*ffi«T(4, EESSSigS-Rt/SJEfH 

f3W2figtf>JI2*W s S O J m&<D'< y ^r-^lCOV^KW 
LT^5^\ /^y^-^ttttrOtelCSOP (Sma 
I lOut 1 ine Packages) ^"efc&l^o 50 



Wj3¥9- 1 6 2 3 4 5 
18 ' . • 

[0101] 

[0 10 2] W**2E«©»WJw±ixtf. flEm^tdT- 
^F^JK £ nfe±«»t5T«^«ffiHCdS« L < * £ <fc 9 K 

[0 10 3] !»*«3l5«£05IW(cittl^ ttfR*>£<^ 
Iih7y^»* (SRJfc) o»rffi£#-rsJES«Si^F- 

[0 10 4] »**4lS*^38W«cJ:ixtf. JBE«g«j^- 
[0 10 5] »#«5Ktto»WK±ixtf, y^KW 

<Z>iftJf»«FW**f 2 K g /mm 2 J^JiCO«-^^fflV^ 

[0 10 6] IS*^6iE«0^^{cJ:ixf4. 

[0 10 7] »*qi7ieaio*Mlcj:*ttf. ^is^mffl 



.19 

[0108] is*3S6iBtt^5iMi-iH«, ¥m&mm 

[0 10 9] S»*qi9lE*^«WliJ:Htf, fflSK^' 

[0110] Bt*«i 0IE«©»WIJ:**ttf, ¥*S{«fl 
«|5lBiEWB?«r9-K7i/-AlcJIKt»ll|-e* 

[0 111] «*Bi lB«©»Hlci*ttf* m-^A^J 
ffl JJ- KWfRtfNC^fffcSV^OE^'br-? 

[0 112] 2l£tt(D3gW^J:tttf, 

£ fitt-r ^ r t # ^rffi £ ft s o 

[0113] W#*r 3B*©«Wcj:ixtf, ffiR&S 

— J±lcmm UWJIB-C*— ^ w £ I" J: 9 > 

£ftSfc&>. K^f^^-/^ 

[0 114] if*!^i 4lS®co^^tcJ:Hf^ iEmSib 
^^f^^$Hfc±{«!J^U : T^I^^ii:^^L< ft 5 <fc 9 

6*-yuK*©**#*— **9* EE&mW)*<o<r—x 
<D&Mfr&5±X~£ So £fc. I£SglW-tf>JSB<Dl8JIiO 
£ftSfctf>. ^-/uWot-^K^^S 

So 

[0 115] ff#*Sl 5iSttcoflW(cJ:tb^ fSR£>S 

-rs^ps&mfc^-rso 

[0 116] »#Sl 6IS*0»W«dottttf, JEmSSb 



Ll).. 1 6 2 3 4 5 

, 20 

T#S 0 . *^£E«fiB^O^-^rtffl^K»d5ftv^fi 
■ [0 117] IS*®1 7tt*<0*WKJ:*Ui, *->uK 
10 ftl^pK^ftStt^ S 

[b 1 i 8] i»*3®i 8IB«^W^etn«, mffSJia ' 

[0 1 1 9] fjt^jgi 9E«o58w^in«, *mft$k 

•J»»iR*«r/ha»a«w«rtr5rt^fBfcftS. *. 
tTX.Stv^5Sb**r*"t-So 

.[0120] 3**92 0E*«o«W«-J:*t«. **tWfc 

[cm&i-z r. ds pjffi* ft So 
[0121] ft*«2 iE*(D5gWJ-J:tLtf.- JEmSlb 

[0 12 2] it^«2 2lB*OjBW^iixtf, m^p^o 
^"sj^^ay-T K Sr'ffl v N S w t J; «9 > /J^Sif 

So 

[0 12 3] f]f#JS2 3E«o»W»cJ:ixtf, 

^ffl^Tj^KisiBS^sxs^tCoto. ^^omm^s 

[0 1 2 4] »3ft3S2 4lE*055WtcJ:ntf, ff-^A^ 

j: 9 , m^is^^^^^-e^s^i^assr^-rso 

[0 12 5] |»*«2 5i5*o*MlcJ:ixtf, SJE^Jta 

50 pg-rs^^tdj: v. mmc&K(ov&fflw&m&(om 



(12) 

21 

[01261 18**52 6lEttV>$6WKJ:*Ui* 

mjEMW^fis^xsattfft^^sw^tt*^*^** 10 

(a) 14, ¥W0o (b) 14. Bfr®0 o 
[i 2] ^^(OiEm^^^lHlife^i 3 ^^0o 
[B3] **M^£E«38fi«»0«mJBE«IW*fi«l-rt* 
i-$EE«B»*G>«aBI. (a) (4. 113 (b) ©A- 
Ai£r®0 o (b) 14, iffiio , 20 

S(t-fes> b LfcEiB. (a) 14, spffiBo. (b).!4, 
{R|J®0 O (c) «4, 04 (a) OA-AW 0 

[0 5] *BWoffm«s*o^jK»Pfixs^^*r« 

[06] &&9i<Dmn9&&5£<o*t>Wi&^'i m ®&&o ... 

[m 7 ] ^m^m^m^^^Konmm^-r^^ 

[0 8] *5gWOJE«JSfi»o«aS«cBiSEXS«:^i"«. 

itic 30 

[i9] *^^<Dffim«sss^^aE*^ifi»-fflt^ss 

ig0 o (a) {4. ¥®0o (b) (4, #r®0 o 

[011] *&w<Dm&$m&M&(o\°i&Mj&m 0 
[012] *&m<bnja£fflm&m&<®iB\i&7* v^m* 

[013] *JgW<0«E#J»«««^ffi^lltt««:*-*" 

*Pfig0o 

[014] ^ISW^JEmJBfiSSl^WEfpJWJgSSOte 
[015] *^g^^)ffim5IS«Xt^«EESJfflJ«««fcrt 

^-r5£Em^»^^A^^«ig0o (a) i4, mnm 
vwmmMo (b) i4, h^yfxmvnmMo 

(a) 14. 8*«H^«»Wt (b) 14. *HJ6#JCD^ 
[017] *38W<Offi**fi»St/«Effll»IBfi«^ffl 
[018] =Z—jv K«pO^A£Elc#i-5ff «fi» J ? : ^— 



»BB¥9 - 1 6 2 3 4 5 

, 22* 

[0 1 9] «*Offi«»«»S:«i-«Jtia. (a) 14, 
?Bi.' (b) 14. ^rffia. 

[02 o ] &*<Dn&m»¥&wi&i»irmmBio ( a ) 

14. ¥®0o (b) «i v Bfr®0 o 

i y— . k^U— a 

'2 N7VK9' 

3 I 

4 y — k£mp ' ; 

5 Au^.t-^r^^' , . 

6 AT**««I^Jt 
'7 TkSfeSl^ 

8 y — k 

9 XGMHp' \ , • 

I 0 XR*> ■ . * '/ 

I I a , . i i b . 1 1 c >r vf- y - kJS^P 
•i2a. i i2 b -7^>hxyr 

1 3 

1,4 D0«f 
1 5*.D 1MHF- 

16 D2»f 

1.7. D3W 

1 8 D4*^ 

1 9 D5S? • . 

2 0 D fc 1 *^ 

2 1 =i > Hd- A-^^ . 

2 2 VSS^ 

2 3 VDDW 

2 4 OUT^ 

2 5. NC/OE^ 

26. 27. 28. 29 £**/B y KSSHP 

3 0 ^SIhJK 

30 

3 2 Ui/^^ 

33 PROM 

3 4 ffeffllnlgg 

3 5 tttfl'<iy7 7 

3 6 ««BSJ^* 

3 7 ^^t- y - k 

3 8 ^ 

3 9 . h9^7 7-*-^ KM 

4 0 y— hgfl 

4 1 y— * h y:/ 

4 2 ^Stili 

4 3 tfy7 p p-y 

5 1 y — K7U-^ 
5 2 T-f^KSP 

5 3 I C^yZf 

54 -r v^-— y — kjb^?- 

5 5 Au^^t-^Vr-O^ 



(13) 



9-162345 



5 6 
5 7 
5 8 

5 9 

6 O 
6 1 , 
6 3, 
6 6 
6 7 
6 8 

6 9 

7 0 
7 1 
7 2 
7 3 
7 4 
7 5 
7 6 
7 7 
7 8 

7 9 

8 0 
8 1 



23 

AT 

6 2, 6 5 -r w— y - KJS* 

64 v^hxiJT 

VDD^ 
OUTS^ 
VCS^ 



24 



10 



PROM 



20 



8 2 

8 3 

9 1 ; 
9 3 
9 4 

9 5 • 

9 6 

1 0 1 
1 0 2 

10 3 
10 4 
10 5 
10 6 
10 7 
1, 0 8 
10 9 
1 1,0 
111 
1 1 2 
1 1'3 
114 
1 1 5 
116 



9 2 * 



[1^2] 



VDO- VSS 




OUT 











<; — 





-CpcnNT 




LaJ 13 N D0 01D2D304WDS 

/ 32 



Cb] 



(15) 



#Hfl¥9 - 1 6 2 3 4 5 



[@8] v ' 



[19] 




x D0D102D3D4D5D6 



78 74 



(16) 



1 6 2 3 4 5 



[@1 3] 



11.5] 




O.lr 



[Ell 6] 



mi M.tnm-n 




[a] 



0.1mm 




CbD 



c 



■ A' 



Lai 



im 1 7 ] 



fell* 5.03031*00 



HIE 



u 



n i I L> 





tWWaif-*Htt 


Ktt 




2.00 


1.82 




20 . 0Ko^f*Tf» 


12.0JC9rtwo 




2.5K9/i»n 


1 .3Xo/tmi 




2400Ke/nrn 


120QKfl/nrn 




86.SK9/trm 


lOOKo/nn 


jt? 




165t I 




1.0X1E-S 


1.7X1E-5 



[b] 



(17) .• &m¥-9- 1 6 2 3 4 5 

[il8l • * [Hi .9] 




[b] 



(si) int. ci. 6 »»jib# fr^mm^. fi . a«*^B3f 

// H 0 1 L 21/60 3 0 1 H 0 1 L 21/60 3 0 1 B 



(72) ftA iE$ 

ftf?MfEE*m:*:*P3T@ 3#5^ -fe-f=i 



